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tubercle bacilli were detected and in 5 of these guinea-pig inocula¬ 
tion confirmed the diagnosis. In 4 cases, tubercles of the choroid 
were seen. In 7 demonstrable tuberculosis elsewhere was noted. 

In view of the fact that recovery can take place in perhaps 1 in 
200 cases, steps should be undertaken actively to facilitate such 
a possibility. The patient should be put in a quiet, airy, dark 
place and kept as free from annoyance as possible. Lumbar punc¬ 
ture should be performed at once. The writer had a case, a boy, 
aged five years, from whose spine 40 c.c. of fluid were removed 
every other day for two weeks, with marked amelioration in the 
symptoms. Forced feeding through nasal tube, with milk and eggs, 
should be done. Morphine administered for pain and as a sedative, 
if respiration is not embarrassed thereby, and because free formal¬ 
dehyde is found in the spinal fluid after the ingestion of urotropin 
the latter drug should be given freely. I have found, after giving 
it for one day, that formaldehyde can be detected in the fluid with 
iron and sulphuric acid; and because Haw has reported recovery 
in two cases in which tuberculin was used, I would advocate one 
or two injections of this remedy. 

One case was most skilfully operated on by Dr. George Miiller, 
who decompressed and punctured the left lateral ventricle, with¬ 
drawing about four times the normal amount of fluid, the child 
ultimately dying of respiratory palsy, having lived for three weeks 
after the diagnosis had been made and gaining five pounds by 
forced' feeding. Why decompression is not fraught with better 
results in this disease is probably due to the involvement of the 
ventricles. The unrelieved distention is due to the choking of the 
canal leading from the third to the fourth ventricle. 


AN INTENSIVE STUDY OF THE EPIDEMIOLOGY OF 
PELLAGRA. REPORT OF PROGRESS . 1 

By Joseph F. Siler, B.S., M.D., 

CAPTAIN. MEDICAL COUPS, UNITED STATES ARMY. 

AND 

Philip E. Garrison, A.B., M.D., 

PANNED ASSISTANT DUDGEON. UNITED STATES NAVY. 


(From the Laboratory of Tropical Medicine. New York Post-Graduate Medical School.) 


Part I. 

I. General Plan of the Work. Although the Thompson- 
McFaddeu Pellagra Commission will continue its work in the field 

' From the Thompson-McFoddcn Pellagra Commission, New York Post-Graduate Mcdic&l 
School and Hospital. 
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during 1913, it is considered advisable and warranted to set forth 
at this time in a brief preliminary report certain results of the 
epidemiological study made in 1912. 

It was decided that an intensive study of the disease as it 
occurred among the population of a limited area would yield more 
valuable epidemiological information than a more superficial inves¬ 
tigation over an extended area, conducted, by correspondence and 
by brief studies in a number of different localities. No such inten¬ 
sive epidemiological study within a small area seems to have been 
previously undertaken in pellagra, while much data gathered by 
the more general methods are already available in the literature. 

h or the collection of data a blank booklet was prepared, covering 
points considered of possible significance regarding the patients 
themselves, their families, their residences, and the neighborhood 
in which they lived. In order to secure these data, each patient 
was visited one or more times in his or her own home. 

In this preliminary report only summarized data will be included. 
The detailed epidemiological data for each case, and certain more 
intensive studies made in selected localities within the county, 
will appear in the report to be issued on completion of the inves¬ 
tigation. 

The problem immediately before the commission in all its work 
was the etiology' of pellagra and not its symptomatology or thera¬ 
peutics, except as these subjects might throw light upon the 
essential nature of the disease. In view of the essential importance 
of diagnosis in our work, the conservative position was taken that 
a positive diagnosis w'ould be made only when the characteristic 
skin lesion was evident or its earlier presence could be definitely 
ascertained by the testimony of patient and physician, though this 
requirement might, and ultimately did, exclude from our records 
cases which in all probability' were suffering from pellagra without 
showing evidences of its cutaneous manifestation. 

II. Acknowledgments. It is not practicable to make personal 
acknowledgment in each case to the many physicians to whom 
we are under great obligations for their interest and coopera¬ 
tion. The Spartanburg County Medical Society supported us in 
all our work, and we wish to egress our high appreciation of its 
active part in furthering the investigation. Our only way of 
approaching patients was through their local physicians, and in 
no case did we find anything but the most ready cooperation on 
the part of the physicians, while many actively associated them¬ 
selves in the work at a considerable expenditure of time and effort. 
In the more intensive studies in selected localities, which will 
appear in a future report, opportunity will be given us to make 
acknowledgment of these special services. 

We are indebted to Dr. J. W. Babcock for the privilege of con¬ 
sulting with him from time to time during the work, and for many 
special services, especially for data concerning pellagrins admitted 
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to the State Hospital for the Insane from Spartanburg County and 
for pathoiog'c inaternd collected at autopsies in that institution. 

ioitr.J.A.Hayne, secretary and health officer of the South 
Carolina State Boanl of Health, we are under obligations for his 
interest and cooperation in our investigations, and particularly for 
furnishing from his office vital statistics concerning pellagra ‘ 

HI. The Territory Selected. Spartanburg Countv is situ¬ 
ated in the northern or Piedmont section of South Carolina It 
is forty miles long in a north-south direction, thirty miles from east 
to west, and contains 702 square miles. Its surface is hillv and 
broken by a network of small streams and by four small "rivers 
which, with their tributaries, flow across the county in a south- 
easterly direction, one of these rivers forming the countv line on 
the south._ The elevation above sea level at Spartanburg, the countv 
seat, is S/a feet To the northwest the slope is upward, the north- 
west corner of the county being situated at the foot of the Blue 
Judge Mountain range, while to the south and east the elevation 
becomes somewhat lower than at Spartanburg, but with no preci- 
pitate fall, the whole county thus resting upon a plateau about 
/0() feet above sea level. 

_ Taple Population Spartanbu rg County Census 1910. 
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The annual mean temperature, as recorded at Spartanburg, is 
00° F. While the winters are mild, killing frosts are apt to occur 
from November to March*inclusive, and the normal mean tem¬ 
perature for the months of December, January, and February is 
about 42° F. 

The total population of the county is S3,405. Spartanburg, with 
a population of 17,517, is the only city in the county, the remaining 
population (G5,94S) being distributed upon farms, in cotton-mill 
villages.jmd among eleven small towns, only two of which have 
over 1000 inhabitants. The density'of population, as a whole, is 
109 per square mile; for the rural population (that is, outside of 
Spartanburg City) it is SG.5. While in South Carolina, as a whole, 
the negroes form 55 per cent, of the total population, in Spartanburg 
County the whites predominate numerically in the proportion of 
somewhat over two whites to one negro—there being a white popu¬ 
lation of 57,055, and 20,410 negroes—the percentage being 0S.4 
per cent, whites and 31.0 per cent, negroes. The distribution of the 
population of the county by race, nativity, age, and sex, according 
to the United States Census of 1910, is set forth in greater detail 
in Table I. 

The chief industry, and almost the only industry conducted 
upon a large scale, is that connected with the cotton mills. There 
are about twenty-eight cotton mills in the county, each mill sup¬ 
porting its mill-village. These mills give employment to approxi¬ 
mately 10,000 operatives, representing about 4(M)0 families, and a 
total mill-village population of about 20,000. As the mill oper¬ 
atives arc whites exclusively, it follows that something over 35 
per cent, of the white population of the county is found in the mill- 
villages and is supported by the cotton-mill industry. The mill- 
village population contains no foreign element, but is drawn 
altogether from the general native-born population of South Caro¬ 
lina, North Carolina, Tennessee, Kentucky, Georgia, and other 
nearby States. An effort is made by the mill operators to secure 
families with the maximum number of individuals capable of em¬ 
ployment as operatives. The income of the mill workers ranges 
from about 75 cents per day to $2 or even more, averaging about 
SI .25 per day. 

The chief agricultural pursuit throughout the county is cotton 
culture, though in recent years more and more land has been turned 
over to corn and other grain crops. The average value of farm 
lands, S3G.04 2 per acre, is considerably above that found in many 
sections of the Southern States. 

IV. Prevalence of Pellagra in the County. Altogether, 
2S2 cases of pellagra were studied in detail during the period the 
commission was working in the county, that is, from June 1 to 


1 United States Census Bureau. 
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October 15, 191-,, and these 2S2 cases are the basis for the greater 
part of our study. For the purposes of certain special lines of 
inquiry, such as the history of pellagra in the county, the geo¬ 
graphic distribution of the disease at different periods, the sequence 
of cases in different local areas, and the possible increase or sub¬ 
sidence of the malady with regard to both frequency and virulence, 
records were secured of cases known to the physicians of the county, 
but which had died or moved beyond the county limits. It should 
• e i S n!o a S0 t lat ‘l 10 282 . cases on our list as present in the county 
in 191- represent the minimum figures for the county in this period. 

Accepting 282 as the minimum number of cases, we have in 
.Spartanburg County, in 1912, a minimum morbidity rate for the 
population, as a whole, of 0.35 per cent, or 35 eases of pellagra 
for each 10,000 of the population. 

Including 94 additional cases of which we secured definite know¬ 
ledge in the county in 1912, but were not able to visit, usually be- 
cause of their early death or their commitment to the State Hospital, 
lAnnn t numl > er . of cases m the county becomes 376, or 44.9 per 
10,000 of population. We believe this rate represents very nearly 
the actual prevalence of pellagra in 1912 in the territory studied. 

In view of the fact that this rate is considerably higher than has 
previously been reported in any single territory of like area, it 
should be distinctly understood that in no other territory in the 
United States has so intensive a study been made and pellagrins 
so thoroughly sought out. Abundant evidence was gathered that 
the disease is at least equally prevalent in adjoining counties of 
bouth Carolina and in certain parts of adjoining States. Further- 
more, m Lavinder's extensive compilations of statistics of pellagra 
in 9 Southern States, 4 States show a greater number of cases 
than does South Carolina, and 2 States a higher rate per 10,000 
of population. Referring to Spartanburg County, Lavinder justly 
recognizes the exceptional interest displayed by the physicians 
of the county in the disease, and considers his reports from this 
county to be exceptionally complete. He was able to get reports 
of 226 casei up to the beginning of 1912. Our more intensive 
search, confined to the one county, discovered a total of 398 cases 
prior to 1912. The difference of 172 cases might be considered 
surprisingly small were it not for the unquestionable fact that the 
reports obtained by Lavinder from Spartanburg County were excep- 
tionally complete. There can be no question that the excessive 
number of rases for Spartanburg County, which appears in both 
Uavinders figures and ours, represents more complete returns 
and not a greater prevalence of pellagra than is present in other 
localities from which reports are less satisfactory. 

V. Geographical Distribution of Pellagra -Within the 
County. In order first to investigate the possibility of any 
geographical inequality in the distribution of the disease within 



SILER, GARRISON: THE EPIDEMIOLOGY OF PELLAGRA 47 


‘he bound;; of the county itself, we have considered the incidence 
of the disease m each of its ten townships separately. 







Hap 1. GcoErapliical distribution of rases in ranoty nnd city „t Spartanburg in l*li 


tnnnn™!™ 115 to Map 2 it is seen that the township rate per 
KJ.UUll of population ranges from no cases in township H to 71 
cases per 10,000 of population in township D. It is noteworthy, 
further, that the three townships C, D, and E, stretching across 
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tlic middle of the county, give rates of 43, 71, sind 5S cases respcc- 
tively, or a combined average of 55 per 10,000; while townships 
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Mai- 2.—Distribution of rases by townships with rate per 10.000 nf population. 


A and 13 to the uortii and I’, G, II, I, and J to the south give 20, 
15, 19, 8, 0, 11, and 15 respectively and a combined average of 
only 14 per 10,000. 

The incidence rate of pellagra within the city of Spartanburg 
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was 49 per 10,000, considerably lower than the total rate (58) for 
township D, in which it is situated. The combined average rate 
of townships C, D, and E,* exclusive of Spartanburg City, is 58 
against only 14 in the remaining townships. 

The population of the county may be still further divided geo¬ 
graphically into three parts: (1) the rural population; (2) the 
mill-village population; (3) the urban population of Spartanburg 
City. The rural population is found upon the farms and in eleven 
small towns, one of which has 1880. inhabitants, another 1101, 
and the remaining nine from 100 to 500 or (>()(). 

Approximately one-fourth of the population of the county live 
in the cotton-mill villages. There are twenty-eight of these villages 
in the county, their individual population ranging from about 
200 to about 2000. Within the city of Spartanburg there are two 


'l aiile II.—Rural, Mill-village, ami Urban Distribution of C:lscs by Townships 
Total population. Rural population. Mill-vilb-e population, g 
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mill-villages, with a joint population of approximately 2950, the 
remaining 14,507 constituting the eitv population proper. Snell 
a distribution of the population alhmls an opportunity to cam- 
farther tile analysis of the geographic distribution within the terri¬ 
tory of each township by considering separately the prevalence 
of the disease among the rural, urban, and mill-village population 
respectively. I lie results of this analysis are shown in Table II 
and are graphically displayed by Chart 1. 

With one exception, in each of the eight townships with a 
mill-village population, the prevalence of pellagra among the mill- 
villages is markedly in excess of its prevalence among the rural 
population, this excess ranging from 17 per 10,000 in township 
I to 101 per 10,000 in township C, and reaching even a still higher 

* Exclusive of city. ‘ City populutiou exclusive of mill-village. 
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figure (113) in the city of Spartanburg. In the county, as a whole, 
the mill-village population shows an excess of 50 per 10,000 over 
the total county average and of SS per 10,000 over the rural dis¬ 
tricts alone. The apparent exception- presented by township B, 
m " 1IC1 the excess among the mill-village population was only 
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Chart 1. 


4, disappears in view of the fact that the one mill in that township 
had been in operation only a month or so. The rate per 10,000 
m the urban population of Spartanburg City, exclusive of the mill- 
village population of the city, is about equal to the combined 
rate among the rural population of townships C, D, and E, exclusive 
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of their mill-village population, while the mill-village population in 
Spartanburg City (2950) shows 142 per 10,000, the maximum rate 
in our figures. 

Excluding both urban aud mill-village population, and con¬ 
sidering the rural population alone, we find that the three townships 
C, D, and E still show a prevalence of pellagra twice that of the 
remainder of the county, the combined average rural rate for these 
townships being 24 per 10,000, while for the rural population of 
the remamder of the county it is only 12. 

There are two factors which may possibly offer an explanation 
of this difference. In the three townships (C, D, and E) showing 
the excessive rate, with a total population of 19.42S, the mill-village 
population (9833) makes up 50 per cent, of the total population 
(excluding the city of Spartanburg), while in the remainder of the 
county, with a total population of 30,937, the mill-villages have 
a population of only 3600, or 12 per cent, of the whole. It might 
be supposed that a large mill-village population showing a rela¬ 
tively high prevalence would tend to increase the prevalence of 
the disease in the surrounding rural districts. 

The apparent fact that cases of pellagra are excessively prevalent 
in the mill-villages where the population is congested, suggests the 
question whether the congestion of population itself may not have 
an important influence upon the incidence of the disease. The 
average density of population for the county as a whole is 109 per 
square mile, while for the rural districts, exclusive of Spartanburg 
City, it is 86.5. For the rural population, exclusive of the mill- 
villages, it is 60.3. In the three townships C, D, and E, which show 
a striking excess of pellagra among the rural population compared 
with the rural population of the eight other townships, the density 
of rural population is 72 per square mile, and in the remaining town¬ 
ships it is only 56, a difference in density of 16 per square mile. 
While the greater density of population in townships C, D, and E 
might be a causative factor in the greater prevalence of pellagra 
in the rural population of those townships, the rate of prevalence 
does not vary strictly as the relative density of population in each 
township, though it shows some tendency to do so. 

Further evidence that density of population alone is not account¬ 
able for the greater prevalence of the disease in mill-villages is 
found within Spartanburg City itself. There the mill-villages, 
which are continuous with and an integral part of the city, present 
a rate of 142 per 10,000, whereas the remainder of the city popu¬ 
lation, living under approximately the same condition of congestion, 
gives only 29 per 10,000. Furthermore, the non-mill-village popula¬ 
tion within the city, with a density which is certainly over 3000 per 
square mile, shows almost exactly the same prevalence of pellagra 
per 10,000 as does the strictly rural population of the surrounding 
township, with only 90 inhabitants per square mile. 



SILER, garrison: the epidemiology of pellagra 


These figures would seem to indicate that while congestion of 
population may play a part in the prevalence of the disease, it 
alone does not explain the marked inequality of distribution between 
the mill-villages and the strictly rural population. 

VI. Racial Distribution. The distribution of the cases of 
pellagra in the county between the races presents a second marked 
inequality. While in South Carolina as a whole the number of 
whites and negroes is aliout equal, the negroes being slightly in 
excess, in Spartanburg County the whites predominate numerically 
in about the proportion of two to one, the actual figures being, 
whites 57,055, negroes 20,410 (Table III). The 57,055 whites gave 
257 cases of pellagra, or at the rate of 45 per 10,000; the 20,410 
negroes gave 25 cases of pellagra, or at the rate of 9.5 per 10,000. 
In other words, while whites are present in the population in the 
proportion of two whites to one negro, there are ten white pellagrins 
to one negro pellagrin. 

One fact of fundamental importance in the racial comparison 
is the practical absence of negroes from the mill population. It 
follows that a more accurate comparison between the races can be 
made by comparing the rate of prevalence among negroes with 
the rate among whites, exclusive of the mill population. We have 
seen that the rate among the total population, exclusive of the 
mill-villages, was IS per 10,000. Subtracting the negro population 
and the negro pellagrins we have remaining a white population, 
exclusive of mill-village population, of 3S,522, which gave 97 cases 
of pellagra, or 25.2 per 10,000 against 9.5 per 10,000 among the 
negroes. In other words, in Spartanburg County the disease appears 
to be 4.7 times as prevalent among all whites as among negroes, 
and 2.G times as prevalent among whites, exclusive of the cotton 
mill-villages. 


Table III.—Distribution of Pellagrins among Whites anil Negroes. 
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The racial incidence was carefully investigated with a view to 
determine whether the racial variation might be due to failure 
to discover cases of pellagra among negroes as readily as among 
whites. The practising physicians throughout the county were 
questioned as to the comparative prevalence among the negroes 
in their particular section, and as to its comparative prevalence 
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in this race in the past. Without exception we were informed 
that pellagra in negroes was of comparatively infrequent occurrence. 
In this connection it is well to state that many of these physicians 
have lived and practised medicine in the same place for many years; 
that they are personally acquainted with practically the entire 
population in their particular field of work, both whites and negroes, 
and that they are in general thoroughly capable of correctly diag¬ 
nosticating the disease. 

The two colored physicians in Spartanburg were closely ques¬ 
tioned as to the occurrence of pellagra in their practice at present 
and in tile past, and the cases cited by them are included in our 
statistics. Furthermore, the information furnished by them rela¬ 
tive to the occurrence of cases in the past is in accord with these 
statistics. When negroes suffering with pellagra were visited a 
particular effort was made to secure from them information as 
to the occurrence of the disease in others of their own race. A 
number of names were secured in this way, and many negroes sus¬ 
pected of having the disease were visited. Many of the planters 
owning large plantations and having as tenants or laborers a large 
number of negroes were closely questioned as to the prevalence 
of the disease, and in some instances canvasses were made. Not¬ 
withstanding the efforts made to discover the disease in negroes, 
it was impossible to find more than twenty-five cases. 

It is not believed that the number of cases overlooked could 
materially alter the relative incidence of nearly five cases in whites 
to one in negroes, and the racial variation is evidently a real one, 
though it may possibly lie explained in part by the absence of 
negroes from the mill-village population, which, as we have seen, 
shows a marked excess of pellagra compared with the remainder 
of the white population. 


Taiu.e IV.—Racial Distribution of Population ami Racial Distribution of 
Pellagra with Percentages. 
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‘ Population statistic* are those of the Thirteenth Census (1910). The pellagra statistics 
wore compiled from those reported by Laviniler in reprints from Weekly Public Health Itenort*. 
No. 100, 
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Table No. IV is an analysis of population by race, and of the 
incidence of pellagra by race for eight Southern States. The pellagra 
statistics in this table were secured by correspondence and, as 
Lavinder states, are very incomplete. 

In Spartanburg County there is a marked difference in racial 
incidence, but any suggestion that this depends upon the factor of 
race alone may seriously be questioned. In Table IV it may be seen 
that the case incidence in the two races in the States of Alabama 
and Louisiana shows little difference; while in South Carolina and 
Georgia, and to a less extent in North Carolina, there is a marked 
preponderance in whites. It is possible that industrial conditions 
in these States account largely for this variation. 

VII. Sex Distribution. The population of the county is 
divided practically equally between males and females, the females 
being only 27 in excess. The total male population of 41,719 
gave 71 cases of pellagra, or at the rate of 17 per 10,000. The female 
population gave 211 cases, or at the rate of 50.5 per 10,000 (Table V). 
In other words, pellagra appears nearly three times more frequently 
among females than among males. Among the white population 
alone this proportion between males and females remains about the 
same, while among the negroes the relative prevalence among males 
and females is nearly four females to one male. This inequality 
between the sexes is brought out more strikingly and in greater 
detail if the figures are analyzed by dividing the population accord¬ 
ing to age. 

Table V.—Distribution by Sex. 


j Number in 
population.' 

Cases of 
pellagra. 

Rato per 10,000. 

Excess per 10.000 
among females. 

Whites: Male 

28.758 

00 

22.95 


]■ enialu . 

2S.290 

191 

07.5 

41.5 

Negroes: Mule 

12.95S 

5 

3.9 



13.452 

20 

14.9 

11.0 

Roth races: Male 

41.710 

71 

17.0 


I'cmalc . 

41,712 

211 

50.5 

33.5 

Total population . 

S3.45S' 

282 

33.8 



Table VI.—Age Distribution of Two Hundred and Eighty-two Cases. 


Age. 

Total population. 7 

Coses of iicllagra. 

Rate per 10,000. 

0 to 5. 

15,194 

j 

2! ; 

10.8 

6 to 9. 

8,852 

i 

22 

24.9 

10 to 19. 

21,800 

! 

28 

12.8 

20 to 44. 

20,239 

i 

15S 

60.2 

45+. 

11,161 

i 

53 

47.5 


* Exclusive of 4 Indians. 2 Chinese, and 1 Japanese. 
7 Exclusive of 150 persons of unknown age. 
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VIII. Age Distribution. First, considering the prevalence of 
pellagra according to age, without reference to sex, we find the 
inequalities shown in Table \'I, and graphically presented in Chart 2. 



Chart 2.—Total number of casts in each de?ade. 


In this and the following tables dealing with age distribution, 
in which the prevalence of pellagra is expressed in rate per 10,000 
of the population, our age groups are necessarily made to conform 
to the age statistics for the population of Spartanburg County 
which could be secured from the United States Census Bureau— 
namely, the population of the county under six years of age, from 
six to nine years, ten to nineteen years, twenty to forty-four years, 
and forty-five years or older. The actual number of cases in these 
groups means little because of the wide difference in the size of 
the groups, both with regard to the number of years and the number 
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of individuals concerned. A striking excess in the rate of preval¬ 
ence is apparent in the group twenty to forty-four years of age 
(00.2 per 10,000). The rate among those over forty-four years of 
age is much higher than in any other group excepting that between 
twenty and forty-four years. These two groups taken together, 
that is, the entire population over nineteen years of age compared 
with tlie entire population under twenty years of age gives the 
following result: Twenty years and older, 211 cases, or 50.4 per 
10,000; nineteen years and younger, 71 cases, or 15.5 per 10,000. 

Dividing the younger group we find that children under ten 
years of age gave a total of 4*1 cases, or 17.9 cases per 10,000; 
those from ten to nineteen years of age gave 28 cases, or 12.S per 
10,000. Furthermore, this higher prevalence for children under ten 
years is found entirely among the children between the ages of five 
and ten years who alone gave a rate of 24.9 per 10,000, while the 
younger group under five years of age gives only 10.S per 10,000. 
the lowest rate found in any group. 

In Chart 2 the distribution of pellagra by the number of cases in 
each age group is shown, dividing the cases into age decades. By 
comparing this chart with Table VI it is evident that the curve 
would be considerably modified if it expressed the rate per 10,000 
of population instead of the actual number of cases in our figures. 
The prevalence among children under ten years would not be quite 
so high compared with that in other groups. The relative prevalence 
in groups over forty years would be higher. The two groups of 
from twenty to forty years would still show a striking excess over 
all other decades. It may be said here that the marked fall in the 
prevalence of pellagra in the groups ten to nineteen years appears 
throughout our statistics, and will come out strikingly in the 
consideration of the family distribution of the disease. 

IX. Distribution iiy Age and Sex. It is important to as¬ 
certain whether the excessive prevalence of pellagra among females 
holds in all ages of the population, and whether the excessive 
prevalence found in certain age groups, notably those from twenty 
to forty-five years, is to be found among both males and females. 
Referring to Table VII it may be seen that the excess among females 
is not the same among all ages of the population, but is confined 
largely to those between the ages of twenty and forty-four years. 
Further, under ten years of age males anti females show practically 
the same prevalence of pellagra. From ten to nineteen years the 
females show a rate a little over twice that of the males; in the 
large group of from twenty to forty-four years the females show 
a rate per 10,000 over nine times greater than the male rate. 
Among the population of forty-five years and over the distribution 
between the sexes is again nearly equal. 

These cases have been further analyzed by decades, with the 
result as represented graphically by curves in Chart M. These 
curves express actual number of cases. 
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Taulk VII.—Distribution by Ago anil Sex. 



Chart 3.—Distribution by ase and sox. 


The fall in the curve in the second decade of life is present for 
both sexes, but is more marked for males. Thereafter the male 
curve continues to fall, whereas the female curve rises to its highest 
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point in the following decade (twenty-one to thirty years), drops 
slightly among women of thirty-one to forty years, then falls 
abruptly in the next decade (forty-one to fifty years) to a point 
somewhat below both males and females under ten years. In the 
decade of from fifty-one to sixty years the female curve continues 
to fall, and for the first time descends below the male curve, which 
shows a slight rise. Thereafter the number of cases is small and 
the two curves fall together. 

The data expressed in Table VII and Chart 3 may be summarized 
as follows: Pellagra appears to be about equally prevalent among 
males and females under ten years of age and over forty-five years. 
Males alone show the highest prevalence in children under ten 
years. Females show a strikingly higher prevalence in the two 
decades of twenty to thirty and thirty to forty years than does 
either sex in any other decade. 

Table VIII indicates in a general way that both whites and negroes 
separately show practically the same inequalities in the distribution 
of pellagra between the sexes in the different age groups, as has 
been shown in considering both races together. Any closer analysis 
of the figures for the two races is unsatisfactory, owing to the small 
number of negro cases in each age group. 


Tahle VIII.—Race, Age, and Sex Incidence (Two Hundred and Eighty-two 
Cases). 



Whites, 257 cases. 

Negroes, 25 

coses. 

Age. 





Male. 

Female. j 

Male. { 

Female. 


Under 1 to 5. 

9 

n 



Under 0 to 10. 

12 




Under 11 to 20.; 

9 




Under 21 to 30. 

-1 

05 



Under 31 to -10. 





Under -11 to 50. 

G 

' 20 







0 

Under 01 to 70. 




Under 71 to 80. 


b 


0 

1 

Under 81 to 90. 

1 

0 

0 

Totals. 

GG 

191 

5 

20 


While it is not proposed to enter into any extensive comparative 
studies in this preliminary report, there are certain data upon the 
age and sex distribution of pellagra in this country which present 
an interesting parallel with the figures for Spartanburg County. 

Chart 4 represents by curves based on actual number of cases 
the age and sex distribution of 164 cases of pellagra, 99 of which 
were reported by Mizell, 8 of Georgia, and 65 by Tucker, 9 of Virginia. 

• From paper read at the Second Triennial Meeting of the National Association for the Study 
of Pellagra. Columbia, S. C., October 3, 1912. 

• Beverley R. Tucker, M.D., A Discussion of Pellagra, with Remarks on Sixty-six Cases 
Occurring Outside of Institutions, Old Dominion Jour. Med. and Surg.. April. 1911, vol. xii, No. 4. 
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Chart 5 shows mortality rates for the State of Texas. This 
chart was furnished to us by Dr. H. K. Beall, of Fort Worth, 
Texas, 10 who first directed attention to the inequalities of distri¬ 
bution by age in males and in females. 

Chart 6 is based upon death reports of pellagra in Alabama 
between June, 1909, and December, 1912. These reports cover a 
total of 114S cases during this period. The data were kindly 
supplied by Dr. W. H. Sanders and Dr. H. G. Perry, of the Alabama 
State Board of Health. 11 
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Chart 4.—Arc and sex incidence in non>institutionn1 cases. 


Chart 7 presents a graphic representation of mortality rates 
for pellagra in the State of North Carolina for 1911 and 1912. 
We have to thank the health authorities of North Carolina for the 
information on which this chart is based. 12 

The data from these five sources are all the statistics available 
to us at the present time which lend themselves to a comparison 
with our own figures regarding age and sex distribution. It should 
be noted that the curves in Chart 4, like our own, are based on 
morbidity statistics, while Charts 5, 6, and 7 are based upon 
death reports. 


Personal communication. 


Ibid. 


Ibid. 
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They all agree, however, in showing a strikingly excessive pre¬ 
valence among females of middle age and a comparative equality 
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of distribution between males and females in childhood and among 
people of advanced age. 



Cuart 0.—-Mortality rates for tlie State of Alabama by age and sex. 


X. Distribution by Occupation. The consideration of the 
relationship between occupation and the incidence of pellagra in 
Spartanburg County resolves itself almost entirely into a dis- 

VOL. 14C, NO. 1.—JOLT, 1913 3 
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mission of the relative prevalence of the disease among field laborers 
workers m the cotton-mills, and those engaged 1 housework.’ 
? a J ew mattered cases gave other employment. The actual 
t ! obtained from 234 cases of pellagra 

tl,eir n f pc rt l t" IX: , 110 (47 P er cent -) g ave houseworkEs 

work L “ dus, y el y; 14 “thers (6 per cent.) gave house- 

Tn T Che i e “ pl , 0yment; 10 (6-S cent.) were employed 

in housework part of the time, working the remainder of the 

house"ind 6 ”'^’ I 8 , ," 7 ?r, r eent ° ' vorked alternately about the 
house and in the fields. Ihus a total of 15S (G7.5 per cent) of 
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Chart i. North Carolina mortality statistics during 1911 and 1912. 


the 234 cases, were employed in household work within the home 
for at east a fair portion of their time. These figures mean little 
more than what has already been shown by the age and sex dis¬ 
tribution of the disease—namely, that it is excessively prevalent 
among adult females the great majority of whom are employed in 
housework. There is one further indication, however, that pellagra 
has a much higher prevalence among the adult females of the 
mill-villages who are occupied as housewives than among those 
who work in the mills, and this point may be more closely examined 
by considering the occupational distribution of pellagra'in the mill 
population alone. 
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Table IX.—Distribution of Two Hundred and Thirty-four Cases of Pellagra 
by Occupations. 


Occupation. 


Farmers. 

Field work and housework 
Mill work exclusively 
Mill work, some housework 
Housework exclusively . 
Housework chiefly, some mil 

work. 

Scattering 1 * .... 
No occupation^ . 


17.5 

B.S 

47.0 


There are available for this study 121 cases of pellagra of work¬ 
ing age resiiling in mill-villages. Of these, 24 were males and 97 
females; 21 (S7.5 per cent.) of the 24 males were mill operatives. 
Of the 97 females, 12 (only 12.37 per cent.) worked in the mills 
exclusively; 16 additional female cases worked in the mills the 
greater part of the time, making a total of 28 female mill workers 
(or 2S.SG per cent.) of the 97. 

46, or very nearly half (47.42 per cent.) of the 97 women did 
no mill work, devoting themselves to housework exclusively; 
while 14 others were chiefly employed in housework, going to the 
mills only occasionally, making a total of 60 houseworkers, or 
6S.85 per cent, of the female pellagrins of working age living in 
the mill-villages. 

We have no actual statistics regarding the proportion of males 
and females among mill operatives. It would seem perfectly safe 
say that there are at least as many females as males, the pro¬ 
babilities being that they are in a considerable majority. As a 
rule, female operatives are preferred by the mill operators/ Assum¬ 
ing equalit 3 r between the sexes among mill workers, as may surely 
be done with safety, the data above presented has a highly impor¬ 
tant significance, in that it shows a nearly equal prevalence of 
pellagra in males and females who are employed in the mills as 
operatives—namely, 17 males and 12 females—if we include only 
diose women doing mill work exclusively, and 28 females if we 
include the 16 who gave mill work as their chief but not exclusive 
occupation. This comparative equality as regards the prevalence 
of pellagra between the sexes among mill operatives is in striking 
contrast to the in equal ity between adult males and females in our 
sex statistics for the population as a whole, and is very closely in 
harmony with what is known of sex distribution in institutional 
cases where a difference in prevalence between the sexes is absent 
or slight. 

In comparing the mill-village population with the rural popu- 

11 Two patients were merchants, two dressmakers, one was employed in each of the foil owing 
occupations: insurance, student, carj>ent«r, butcher, clerk, railroad fireman, day laborer, school 
teacher. 
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Iation as regards the prevalence of pellagra, we found the disease 
nearly seven times as prevalent in the mill-villages as in the rural 
districts, the actual rate of prevalence in the mill population being 
104 per 10,000. Out of the total mill-village population of approxi¬ 
mately 19,000, about one-half, or 9500, are actually employed in 
the mills. Among these mill operatives we have 57 cases of pellagra, 
including those patients who gave mill work as their chief but not 
exclusive occupation. These 57 cases give a rate of 00 per 10,000 
among actual mill operatives, against 104 per 10,000 for the total 
mill-village population. The 41 patients giving a history of mill 
work exclusively present a rate of only 43.2 per 10,000. These 
figures seem to indicate that the excessive prevalence of pellagra 
in the mill-village population is not found among those who actually 
work in the mills, but among the women engaged in the day about 
the houses, and the children who are at home with them. 

While children under working age do not form a part of an occu¬ 
pational study, it may well be noted in this connection that 30 
mill-village children under ten years of age had pellagra. These 
cases added to the 60 adult females in the mill-villages engaged 
in housework exclusively make a total of 90 cases of pellagra in 
the mill-village population of the county, which by occupation 
were about the dwellings during the day, against 57 cases among 
the population engaged in mill work. The 57 operatives give a 
rate of 60 per 10,000 for the half of the mill-village population 
which works in the mills. The 90 houseworkers and children give 
a rate of 94.7 per 10,000. 

XI. Distribution of Cases in Families. 316 cases of pellagra 
are available in our data for a study of family and household 
relationships, and these cases represent 223 families, an .average 
of 1.42 cases of pellagra per family. An analysis of the family 
distribution is given in Table X. About half the total number 
of cases occurred singly in families, and about one-fourth of the 
total number occurred two to a family. Of the total number 
of families with pellagra (223) nearly three-fourths (160) had but 
one ease, ami nearly one-fifth gave but two cases. Nearly one- 
tenth of the families gave 3, 4, or 5 cases. 

In view of the inequalities found in the prevalence of pellagra 
in the two sexes, and at different ages, an attempt has been made 
to discover whether the sex and age distribution differs among 
cases which occur singly in families from the distribution among 
cases occurring two or more to a family—in other words, to deter¬ 
mine whether cases developing singly in families are apt to be of 
any particular age or sex, and to differ in these respects from multi¬ 
ple family cases. For this purpose, 294 cases for which age and 
sex statistics are available have been charted (Chart S) by age 
periods of five years each—cases occurring singly in families being 
represented by a solid line, and cases occurring two or more to 
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a family by a broken line. The upper two curves represent male 
cases alone; the middle curves, females alone; and the lower 
curves, the two sexes combined. The curves represent the per¬ 
centage of the total 294 cases and not the actual number of cases 
in each group. Accordingly, the solid line and the broken line would 
coincide wherever the same condition of distribution exists between 
single cases and cases occurring two or more to the family. 


Table X.—Distribution of Pellugra in Families. 



1 Number of 
! families. 

Number of 
eases. 

Percentage of 
total number 
of families. 

Percentage of 
total number 
of cases. 

One case to one family . 

ICO 

1G0 

71.7 

50.G 

Two cases to one family . .: 

42 

84 

IS. 8 

2G.C 

Three cases to one family 

14 

42 

0.3 

13.3 

Four cases to one family 

5 

20 

2.3 

C.3 

Five cases to one family . .! 

2 

10 

0.9 

3.2 

Total with more than one 
case to ono family . . | 

G3 

150 

2S.3 

49.4 


The most striking inequality between the two curves is present 
among children under ten years of age. Not only is the curve for 
multiple family cases higher than the curve for single cases in both 
males and females, but for males alone and for the combined sexes 
it goes higher among children under ten years than in any other 
age group.. In this respect it presents a striking contrast to the 
curve for single family cases and to our general age distribution. 
It is remarkable, further, that this excessive prevalence in multiple 
family cases is much greater among males than among females, 
especially in the younger group of children under sLx years of age. 
Among cases occurring singly in families the curve never goes above 
5 per cent, in any age group under twenty years among males, 
females, or the sexes combined. These facts seem to show that 
where single cases of pellagra occur in families it is rarely children 
under ten years who are the ones attacked. Among families with 
more than one case, however, children under ten years form a 
higher percentage of the cases than does any other decade. Among 
families with but one case it would appear that the two decades 
from twenty-one to fort}' years give the great majority of cases 
among females, while among males more single cases occur among 
those over fifty years. 

. When considering the subject of age and sex distribution, atten¬ 
tion was called to the striking fall of prevalence apparent among 
persons from eleven to twenty years old. Inspection of the curves 
in Chart S shows this fall to be confined almost entirely to cases 
which occur two or more per family, the indication being that 
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isolated cases in families are as apt to arise among individuals 
from eleven to twenty years of age as among children under eleven 
years. 


The Age and Sex Distribution of Pellagra in Families 
with a single case and In FamUlles with two or more cases 


m 

.. *« "m**. 

F 

21- 


■ 

■ 

■ 

■ 

■ 

■ 

B 








fl 

fl 

!■ 

fl 

1 
















■ 

fl 

1 

K»— 

iu_ 

I ; 
U -i~ 



_ 








3 





■ 

■ 

fl: 

— 

— 






■ 


■ 

i 

a 

9 

■ 


_ 



m 

■ 


m 

A 

■ 

m 

1 

■ 

m 

■ 

h 

■ 




! - 
Li^ 

c. 

3 

M 

£ 

M 

M 

B 

H 

m 

22 

M 

■ 

m 

9 

fl 

9 

S 

fl 







II 




B 

B 

■ 

■ 






r 

a*_ 





■ 

m 

n 




■ 

■ 

■ 





— 




_ 


m 

m 

» 


■ 

■ 










m 

■ 


» 

■ 

K 

ft 











5 

m 

m 

m 


m 


B 

K 

B 

91 









II 

s 


tu 


■ 


_ 


IB 

S 

S 

s 

s 

19 





» 

m 

■ 

■ 


■ 

■ 

B 


fl 

if 

fl 






— 


n 

■ 

■ 

■ 



a. 









■ 




- 

■ 


■ 


■ 

u 

0 

B 

fl 

fl 

■ 




■ 




■ 

H 

m 

■ 


fl 

B 

n 

B 







■ 

■ 




■ 

_i 


3 





s_ 










A 

3 

3 

3 

_ 

3 



B 

Bi 

s 

fl: 

3 








Chart 8. 

It is not considered advisable to proceed farther at the present 
time in an analysis of the family relationships of pellagrins. Such 
further investigation would carry us into a study of each individual 
family, the actual sequence of cases in each familv, and, further¬ 
more, would introduce the whole subject of household association 
and its significance with regard to the family relationship. As 
yet our data are not sufficiently complete to make such a study in 
a satisfactory manner. It may be said, however, that while there 
is some evidence in our preliminary investigation that family 
relationship per sc does seem to have some influence upon the 
incidence of pellagra, there are stronger indications that household 
association is a more important factor in the distribution of the 
disease. 


(To be concluded.) 





